Abstract-Energy and Environment are two important issues in this decade. Using the clean energy such as solar energy generation is growing around word, but with low efficiency. Many parameters from the environment affect the solar photovoltaic panel such as shadow, air pollution and dust. In some experimental setup, there is a small layer that accumulates on top of the photovoltaic (PV). In order to evaluate the effect of dust on Photovoltaic, using two Fix Flat Photovoltaic (FFP) was installed at the Universiti Putra Malaysia. One array is the ''Clean array'' that was cleaned regularly and other is the "Dusty array" that was not cleaned during this research. Data was collected at interval each of 30mins from 1 st April to 5 th December 2013 for both arrays. Power output and Energy yield for both PV arrays are considered. Findings from this research shows that overly power and energy decrease due to the dust, which accumulates on the surface. The contribution this work with other research was done is we are evaluate the power loss in tropical climate which force with many rainy days.
I. INTRODUCTION
Nowadays energy and environmental issues coexist. The development of new energy sources is forced by the crisis of energy and environment. As a source of clean energy, solar energy should be more effectively and rationally used. In recent years, solar PV technology has made great progress. However, most part of the research at home and abroad focused mainly on theoretical research, design and construction, such as design of photovoltaic panels towards the inclination, impact of dust shelter on the performance and temperature of the battery and so on. In the domestic "Technical Specifications about Civil Application of Solar Photovoltaic Systems", there are many relevant provisions about construction site, geography, climate, solar resources, shelter, impact of temperature on the power generation and so on. But research on the impact of dust, air cleanliness, rainfall and other factors on PV projects are also very little.
In some PV engineering practices, there is a thick layer of dust accumulation on the surface of PV panels [1] [2] [3] [4] [5] [6] [7] . In a test on a 300kWp solar PV demonstration projects in Shenzhen, Guangdong province, China, we discovered that under the same solar radiation intensity and outside temperature, the efficiency of PV panel's power generation with surface soling is 7.8%, while with the surface cleaned is 9.3% [13] , and 1.5% difference between the two efficiencies. Thus, there is more significant impact on the efficiency of PV power generation with dust accumulation on the surface. Therefore, it is necessary to study the fouling effect on PV power generation projects.
Hottel and Woertz [8] first studied the effect of dust on solar panel performance by investigating the dust accumulation on such panels. A three-month test was performed in an industrial area near a four-track railroad 90 m away from Boston, Massachusetts. They found an average of 1% loss of incident solar radiation was caused by dust that accumulated on the surface of the solar panel with a tilt angle of 30°. The maximum degradation reported during the test period was 4.7%. The researchers deduced a correction factor, defined as the ratio of the transmittance from an unclean or exposed glass plate to a clean one, of 0.99, with a 45 ° tilt angle; this value was adopted and accepted in the design of flat-plate collectors until 1970. In 2001, Kimber et al. investigated the effects of soiling on large grid-connected PV panels in California, United States. The objective of the study was to provide a better model to accurately predict soiling losses throughout the year rather than assuming a constant annual value. Another objective was to characterize the effect of soiling on PV systems for an entire region rather than for a specific location. For this study, a linear regression model was used to characterize soiling losses over the dry season. Data from 250 sites were gathered and later filtered to 46 system data sets after excluding sites with non-linear soiling behavior and sites with significant rainfall. Soiling rates and rainfall data were later implemented in a simulation program and energy yield predictions were compared with a model using only a constant annual soiling rate. The authors concluded that results from the study indicated an average daily efficiency decline of 0.2% in days without rainfall in dry climates. This translated to annual losses due to soiling ranging from 1.5% to 6.2% depending on the location of the PV plant. Furthermore, the authors concluded that the monthly yield simulation with the soiling data provided better yield predictions than the simulation model with an assumed constant annual soiling loss. There were some very interesting observations from the study. For instance, some systems exhibited a sharp loss in system performance even after some light rain while others improved. necessary to clean some PV systems. For e systems weren't fully cleaned with a 2mm continued to experience performance loss unti 20mm managed to clean the system. Soleimani et al. [9] studied the effect of ai PV performance. The influence of air pollution i for a large city such as Tehran. The researchers power output of PV decreased by more than 60 air pollution that covered the surface of the PV obstructed the sunlight.
In this work, two photovoltaic arrays are co one array cleaned weekly and the other one d during this research in Universiti Putar Malysia collected to evolutes the impact of dust includin generation and energy generation among mou arrays.
II. MATERIALS AND METHODOLO

A. Calculation of Electrical Energy
1. In this study, only two electrical measurem interest:
• Power (measured in Watts or W) is the instant using or producing electrical energy.
• Energy (in kilowatt-hours, or kWh) is the to electricity used/produced over a period of time. power is the rate at which energy is transferr point to another or from one form to another. Th relates energy and power is:
The unit of energy is the joule, the unit of pow and the unit of time is the second.
If the power in watts of an appliance and t seconds it uses is known we can calculate the nu of electrical energy that has been converted. 
D. Location
Four panels of 1 kW-rated PV arrays, namely, were installed in Serdang, Malaysia, with c 2°59'20"N: 101°43'30"E and under tropicalconditions. Figure 8 shows the geographical lo two PV plates built at Universiti Putra Malaysia south exposed and the tilt angle is 15º (FFT). 
this month the average mon clean array was 26 (w) more t month of July 2013 the total monthly for the clean array and and 343.21 (w), respectively. In output decreased. The total avera the clean array and dusty array w 2013, by 332(w) and 318 (w), re power output for May and au 397(w).
Fig. 2 Total power out
B. Energy generation from both ar
Total energy production was con and dusty array. Energy in April Figure 4 shows daily energy yield in April 2013, for both arrays. The total energy produced in this month was 72.12 KWh for the clean array and 71.50 KWh for the dusty array. In This month both arrays became faulty more that 15 days, for this reason the total generation was less than other months. However, daily average energy was 4.11 KWh, which is more than other months. The lowest energy generation was on the 10 th with 3.17 KWh for Dusty array. Maximum energy in this month generated at 1 st of April with 6.03 From clean array.
Energy in May
In May 2013, Data loss due to system faulty for 12 days from 19 th May to 1 st June. According to the Figure 5 , the total energy in this month was the same as April reduced. The total energy yield for the clean and dusty array was 74.35KWh and 73.55KWh, respectively. The minimum energy generation in 14 th of May was produce with 3.01 KWh from Dusty array.
Maximum daily energy yield in 10 th May with 5.97 KWh from clean array and daily average energy generation 4.33 KWh which is highest among other month. Total energy produced from the clean array was 104 KWh and 102 KWh for the Dusty array. Number of date, which data collected from the both PV arrays, is 27 days.
Energy in June
Energy in July
In July 2013, the total energy produced from the clean array was 117 KWh and 116 KWh for the dusty array, the minimum energy was generated on 26 th July with 2.20 KWh and maximum generation with 5.56 KWh at 7 th of July. In this month the average daily energy was 3.80 KWh and 3.76 KWh for the clean and dusty array, respectively. Data collected for this month was for 30 days. Figure 7 , show the daily energy yield in July 2013.
Energy in August
According to the figure 8, in August 2013, the both arrays became faulty for 6 days and data was collected for 24 days; the total energy yield in this month for the clean and dusty array was 106 
Energy in September
Total data collected in September for 27 days, the report of energy yield in September brought the figure to 9. Total energy generation for the clean array was more than the dusty array with 119 KWh and 117 KWh. The max produced on the 21 st was 6.32KWh and min generated from the clean array on 26th was 1.69 average energy for this month was 3.99 KWh a for the clean and dusty array, respectively.
Energy in October
The 
IV. CONCLUSION
In order to study the dust on the surface of th two Fix flat photovoltaic (FFP) arrays wer Unversiti Putra Malaysia. One of these arra regularly and the other one did not cleane research. Data was collected from the PV arra and voltage and environment so as to evolute for Clean and espectively.
Clean and Dusty
Clean and Dusty he solar arrays, re installed in ays was Clean ed during this ay like current es both arrays (clean array and dusty array). generation were two parameters this work. The result showed th from the clean array was 854 generated from the dusty array energy generation showed that t from the clean and dusty array w respectively. From this research of the important parameters that r V. ACKNOWL
